Abstract-By neutron activation analysis the Se-tend Te-content of four chondritic nleteorites have been determined. The average content is 9.8 + 2.5 and 0.61 .jl I.7 p.p.m., mspectively. These values are lower than those alrea,dy reported in the literature. SEVERAL authors (SUESS and UREY, 1956) have published data on the relative abundance of the chemical elements. In theoretically deriving these abundances extensive use has been made of certain systematic properties of nuclei because the necessary experimental data are lacking or unsatisfactory.
applied which for the analysis of trace elements has many advantages over conventional analytical techniques, one of the important advantages being the elimination of reagent contamination.
EXPERIMENTAL

Irradiatiosa
Powdered meteorite samples of from 50 to 200 mg were packaged in aluminium foil and irradiated with various neutron monitors in the Argonne CP-5 heavy-water reactor. The selenium and tellurium content of the aluminium foil was low enough so that contamination from the wrapping material was negligible.
Two types of flux monitors were employed. One group was prepared by introducing a known amount of natural selenium or tellurium (an amount at least fifty times the original content) into a meteorite matrix. These monitors were chemically processed in a manner similar to the samples of unknown selenium and tellurium content.
The other group of flux monitors was prepared by evaporating a known amount (5-10 ,ug) of selenium or tellurium in solution onto filter papers which were wrapped in aluminium foil before irradiation.
Both monitors gave identical results for selenium and tellurium, indicating that neutron attenuation in the meteoritic material does not affect the results of the activation analysis.
The selenium content in the meteorites was determined by neutron capture of Se74 (0.87 atom per cent in normal selenium; neutron capture cross-section of 26 barns). The neutron capture product is 128-d Se76 which is easily detected and identified by three intense y-rays of 136, 267 and 402 keV. With suitable irradiation and decay periods, the y-rays associated with selenium activities produced by neutron capture on the other stable isotopes of selenium do not interfere with a quantitative measurement of the intensity of the y-rays of Se76. Even though a shorter irradiation time and a greater sensitivity (SCHINDEWOLF, 1958) of selenium can be achieved by measuring the radiations of other selenium isotopes produced by neutron activation, Se75 is the most convenient isotope for the neutron activation analysis of the element. The meteorites were irradiated for about 1 week prior to the selenium analysis.
The tellurium content of the meteorites was determined from the p-activity of the 9.4 hr Te12' formed with a 0.8 barn cross-section by neutron capture on Tel26 (18.7 atom per cent in normal tellurium).
Shorter-lived tellurium isotopes produced by neutron capture were not considered because they necessitated very rapid chemical separation, and the longer-lived isotopes were excluded since they are less sensitive than Te lz7 for tellurium analysis by neutron activation. The meteorite samples were irradiated for about 12 hr for the tellurium analyses.
Chemical separation
The chemistry of selenium and tellurium is very similar and the same procedures were used initially in both analyses to separate these elements from the remainder of the sample. After neutron irradiation and a suitable decay time, about 20 mg of either selenium or tellurium and 1 to 2 g of sodium peroxide were added to the powdered meteorite and fused in a nickel orucible. After a cooling period, the solid cake was dissolved in 6 N HCl. Selenium and tellurium were then precipitated as the element from a boiling solution by reduction with SO, gas. Further purification was achieved by a modification of the procedure by GLENDENIN (CORYELL and SCGERMAN, 1951) . Selenium and tellurium were dissolved in aquaregia, the solution was made basic with NH,OH, and ferric iron added as a scavenging agent for impurities which coprecipitate with Fe(OH),.
A separation of selenium from tellurium was achieved on a Dowex-1 (100-200 mesh) anion exchange column which was 0.8 cm in diameter and 4 cm in length (SCHINDEWOLF, 1957) . Selenium was eluted from the column with from three to five column volumes of 3 N HCl, while tellurium is strongly adsorbed (distribution coefficient of 103). Such a procedure can give a separation factor of selenium from tellurium of greater than 10 4. Tellurium is then eluted rapidly with 0.2-0.5 N HCl. The selenium and tellurium samples were prepared for counting by another precipitation with SO,, filtration and mounting. Chemical yields in all experiments ranged between 50 and 80 per cent. The eficiency of the chemical separation procedure was tested with radioactive tracers of a number of typical elements such as Ag, Ce, Co, Cs, Hg, Ir, Nb, Ru, Sb, SC, Ta, Zn and Zr. Decontamination factors of greater than lo4 were found for all these elements.
Counting techniques
The selenium y-rays were detected and analysed with a 3 in. by 3 in. NaI(T1) scintillation crystal coupled to a 256-channel spectrometer. The quantitative analysis for selenium in each of the various meteorites was made by comparing the Se75 y-ray activity of each of the irradiated meteorites with the correspondingly irradiated selenium monitor.
Their spectra were indistinguishable except for intensity and no y-rays due to contaminating activities were detected. Decay measurements of the y-rays from the meteorite selenium and the flux monitor selenium gave the same half-life. With our experimental conditions approximately 2 X IO4 y-ray countsimin of Se75 were observed per ,ug of selenium.
The 9*4-hr Teiz7 p-activity was counted with an end-window proportional counter. Tellurium (I pg) gave approximately lo5 Te12' @-counts/min. The decay of the tellurium samples from the meteorites and of the tellurium flux monitors was followed for 24 hr. The decay curves of the meteorite tellurium and the flux monitor tellurium were parallel in all cases except for one Holbrook sample. y-Ray analysis of this sample revealed the presence of 77-hr Ter3" with its 2*3-hr P2 daughter.
The latter tellurium isotope resulted from the fission of uranium with which this Holbrook sample was contaminated.
An estimate of the amount of 9.4-hr Te12' for this meteorite was made by an analysis of the P-decay curves. The Te12' is assumed to result only from the neutron acOivation of Te12G. This is a reasonable assumption because the fission yield of the 127-mass chain is much less than the 132-mass chain and besides this yield is held up at the 93-hr Sb12'.
An attempt was made to separate the tellurium from the meteorite before irradiation by first dissolving the meteorite in a HClO,-HP solution and then coprecipitating the tellurium with highly-purified selenium. This experiment failed due to substantial loss of tellurium even though the coprecipitation is known to be almost complete.
The tellurium was probably lost as volatile TeF, and/or TeF, during the dissolution with HF.
RESULTS
AND DISCUSSION
The results of the Se and Te activation analysis for several of the stony meteorites are listed in Table 1 . Each entry in Table 1 is an average of two independent determinations and is believed to be accurate to within about 15 per cent except the tellurium content of Holbrook where an error of 50 per cent is likely. The values of selenium and tellurium in Johnstown, Cola., are upper limits. The average selenium and tellurium contents of the chondritic meteorites Beardsley, Forest City, Holbrook and Modoc are 9.8 f 2.5 p.p.m. and 0.61 f 0.17 p.p.m., respectively.
The atomic abundances of these elements relative to silicon = 1V have been calculated and are listed in Table 2 along with values derived by other authors.
The relative weight of silicon in primitive solar non-volatile material is taken aa 18.5 per cent. 
I
The data on the Se-and Te-content of chondritic meteorites presented here are lower than previously assumed and indicate that the abundance peaks around the elements Br and Xe which are caused by neutron-capture processes on a short time scale, are lower than reported. It would be too hasty, however, to reconstruct the abundance curve without a better knowledge of the abundance of neighbouring elements such as As, Rb and Sr, and Sb, Cs and Ba. The abundance of the elements Br and Kr as well as I and Xe can be obtained by interpolation only because, owing to their volatility, no reliable data for these elements will be available from analysis of meteorites.
It therefore seems necessary to wait for new analytical data of the As, Rb, Sr, Sb, Cs and Ba content of meteorites.
